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(54) INSPECTING APPARATUS FOR SOLDERED STATE 

(57)Abstract: 




PURPOSE: To obtain an inspecting apparatus of a 
soldered state which can always determine the 
quality of the soldered state accurately 
vtt izb irrespective of the state of solder bonds of a flange 

t | part and a state of surface deterioration thereof, 

-ttSwH'-WEtol occurrence of a lustrous part of a solder surface, or 



13 



15 



s> r -i - • — f urtn er the quality of the solder being used or the 

l^<ljLjpffJ l**^^^ effect of a temperature and others at the time of 

e ; l_J r— — 1 — " soldering. 

CONSTITUTION: A base 2 having I/O pins 3 is 
illuminated by an illuminator 4 and 
multigradation image data are generated in an 
image pickup device 7. These data are binarized at 
a flange binarization level 12a and a solder 
binarization level 12b separately, and pattern 
matching 14 for detecting positions of the pins is 
executed on the basis of the binarized data at the 
former level, while specification 13 of a dark part 
area corresponding to a solder part is executed on the basis of the binarization data at 
the latter. By using these two operations, inspection of a soldered state is executed in a 
solder inspecting circuit 15. 



[Claim(s)] 

BEST AVAILABLE COPY 



[Claim 1] On an adherend with a flat substrate (2) etc., the mounting components (3b) 
which have a level top face and a perpendicular side face are carried. It is soldering 
condition test equipment in the soldering process which solders the corner between 
said adherends and components side faces (17). A lighting means to illuminate the 
predetermined field which contains said mounting component and the soldering 
section from the abbreviation perpendicular upper part to said adherend (4), An image 
pick-up means to photo the predetermined field containing said said mounting 
component and soldering section which were illuminated, and to generate multi-tone 
image data (7), A components positional information generation means to be based on 
the binary-ized image data obtained by making said multi-tone image data binary, and 
to generate the positional information of said mounting component on the screen 
concerned (14), An umbra field specification means to pinpoint the umbra field of the 
soldering section in the screen concerned by making said multi-tone image data binary 
(13), In a thing equipped with a soldering condition judging means (15) to judge the 
quality of a soldering condition by applying said pinpointed umbra field and said 
generated components positional information to a predetermined algorithm Soldering 
condition test equipment characterized by setting up separately the binary-ized level 
for said components location specification (12a), and the binary-ized level for said 
umbra field specification (12b). 

[Claim 2] (19) set automatically by the value which a setup of said binary-ized level 
created the histogram which shows luminance distribution from said multi-tone image 
data about the schedule field which corresponds all over the screen concerned in a 
soldering part, and was able to be shifted a little from the brightness of the peak value 
-- the soldering condition test equipment according to claim 1 characterized by things. 
[Claim 3] said - lighting - a means the quantity of light being concerned - a 
screen a top - it can set said - an adherend a field - a top - specification - a 
location - brightness - always - being fixed - ** - becoming -- as - automatic control 
-- carrying out having ■■ (~ 20 --) - things - the description ■■ ** - carrying out - 
being according to claim 1 -- soldering - a condition - test equipment . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable soldering condition test 
equipment for inspection of the I/O pin soldering part of a printed circuit board etc. 
[0002] In the printed circuit board applied to the latest high density assembly, what 
carried out arrangement immobilization is known by high density in the state of 
erection to the substrate side in many I/O pins. Immobilization of this I/O pin is 
performed by soldering between the square configuration pad of 1mm angle extent 
arranged on a substrate at high density, and the flanges of the I/O pin carried on it. 
[0003] Although solder may appear and a defect adhesion part may occur by the 
quality of a condition, the quality of the positioning condition of solder, etc. if it is in 
the soldering process of this I/O pin, it is almost impossible to inspect this in circuit 
actuation, therefore the technique of inspecting this kind automatically using an 
image processing technique is demanded. 
[0004] 

[Description of the Prior Art] Conventionally, an example of the soldering condition 
test equipment used for inspection of the I/O pin soldering part of a printed circuit 
board is shown in drawing 9 . 

[0005] The subject of examination to which 1 comes to carry out arrangement 
immobilization of many I/O pins 3 on a printed circuit board 2 at high density in the 



state of erection in this drawing, The illuminator which is made to reflect 4 by the half 
mirror 6, and illuminates a subject of examination from right above, The lighting 
controller by which 5 adjusts the brightness of an illuminator 4, the photography 
equipment which 7 makes penetrate a half mirror 6, photos a subject of examination 1 
from right above [ the ], and generates multi-tone analog image data, The A/D 
converter which 8 carries out A/D conversion of the multi-tone analog image data, and 
generates multi-tone digital image data, An image memory for an image input circuit 
for 9 to input multi-tone digital image data and 10 to memorize digital image data with 
multi-tone, The binaryized circuit where 11 makes binary said multi-tone digital 
image data on the basis of the predetermined binaryized level 12, Binaryized memory 
for 13 to memorize binary-ized image data, the pattern-matching circuit which 
generates the information which 14 uses a predetermined dictionary pattern and 
shows the location of the I/O pin in a screen with pattern matching, The solder 
inspection circuit which judges the quality of a soldering condition when 15 applies the 
umbra field pinpointed by said binaryized processing, and said generated positional 
information of an I/O pin to a predetermined algorithm, 16 is CPU which carries out 
generalization control of the above image input process, binaryized processing, 
pattern-matching processing, and solder inspection processing. 

[0006] The relation of the soldering condition and binaryized image of the I/O pin 3 on 
a printed circuit board 2 is shown in drawing 10 . As shown in this drawing (a), on the 
printed circuit board 2, arrangement immobilization of many I/O pins 3 is carried out 
in the state of erection at high density. As shown in this drawing (b), while acute 
section 3a is formed at the tip, as for the I/O pin 3, disk-like flange 3b is formed in the 
end face. On the other hand, on the printed circuit board 2, much square-like pad 2a 
with minute 1mm angle extent of abbreviation is arranged at high density. And as the 
I/O pin 3 touches flange 3b on this pad 2a, it is positioned in the state of erection, and 
it is being fixed by soldering the corner of the perpendicular circumferential side face 
of the I/O pin 3, and the perpendicular pad side on a substrate 2 with solder 17. Since 
the front face of solder 17 the top face of pad 2a and whose top face of flange 3b are the 
soldering sections to a thing with the large amount of reflected lights has the small 
amount of reflected lights when such an I/O pin 3 and its flange 3b circumference are 
illuminated from right above, If the multi-tone image data which photoed this from 
right above and was obtained is made binary on suitable binaryized level, as shown in 
this drawing (c), the binaryized image data which solder appears and has a ring-like 
umbra corresponding to a condition can be obtained. Therefore, the quality of a 
soldering condition can be inspected by reading the ring-like pattern used as criteria 
from a dictionary, performing pattern matching of this and binaryized image data, 
pinpointing the pin location in a screen, and evaluating the configuration of said 
umbra field etc. according to an after that predetermined algorithm. 
[0007] Here, various things can be considered as a checking algorithm. As what is used 
conventionally, supposing the field equivalent to a soldering part, it asks for the rate of 
an umbra and a bright section in the interior, and the quality of a soldering condition 
is judged based on whether this is settled in a predetermined value. On the other hand, 
these people have applied for the new checking algorithm by the reference number 
9109102 with attachment on September 18, Heisei 3. With this algorithm, the quality 
of a soldering condition is judged by measuring how many die length for an 
intersection of this and a ring-like umbra (namely, ring width of face of that part) on 
radiation to the ring-like umbra in a screen supposing that length measurement line. 
According to this new algorithm, compared with the conventional approach, inspection 
time amount can be sharply shortened by reduction of the amount of operations. 



[0008] 

[Problem(s) to be Solved by the Invention] The trouble in conventional soldering 
condition test equipment is explained referring to drawing 11 and drawing 12 . As 
mentioned above, since lighting to the printed circuit board which is a subject of 
examination is performed from right above [ the ], in the usual case, the front face of 
the solder 17 with which the front face of flange 3b and the front face of pad 2a inclined 
brightly (level L2) becomes dark (level Ll). Therefore, if the multi-tone image data 
obtained by doing in this way is made binary on the fixed binaryized level (LTH) 
shown in drawing 11 , binaryized image data as shown in drawing 12 (a) can be 
obtained, and according to this binaryized image data, solder inspection using pattern 
matching and a predetermined algorithm with a ring-like dictionary pattern can be 
conducted normally. 

[0009] However, if the flange surface degradation condition B carried out produces that 
the solder riser condition A that solder has appeared even in the top face of flange 3b in 
a soldering process, and the front face of flange 3b rust etc. as shown in drawing 11 
When the brightness of the part falls even to LA (or LB) and this is made binary on the 
above-mentioned fixed binaryized level (LTH) corresponding to this, as shown in 
drawing 12 (b) On binaryized image data, a ring-like umbra with very wide width of 
face arises, and pattern matching using the above-mentioned ring-like dictionary 
pattern cannot be performed normally (in order that the profile of the inner 
circumference edge of a ring may not come out correctly). As a result, the situation 
referred to as being unable to pinpoint the location of the I/O pin 3 in a screen arises. 
[0010] Moreover, if the gloss section C arises on the front face of solder 17 as shown in 
drawing 11 When the brightness of the part rises locally even to LC and this is made 
binary on the above-mentioned fixed binaryized level (LTH) corresponding to this, as 
shown in drawing 12 (c) On binaryized image data, the ring-like umbra which the part 
cut and lacked arises, and a possibility that it may be incorrect-judged as a solder 
defect in the case of the solder inspection by the predetermined algorithm arises. 
[0011] Furthermore, surface gloss changes under the effect of the quality of the 
material of the solder which uses the front face of solder, the temperature at the time 
of soldering, etc., and brightness level changes with lots of an object substrate. The 
place which it is made in order that this invention may solve an above-mentioned 
trouble, and makes into that purpose is irrespective of the effect of generating of the 
gloss section C on the solder riser condition A of flange 3b mentioned above, the surface 
degradation condition B, or the front face of solder mentioned above, the quality of the 
material of the solder used further, the temperature at the time of soldering, etc. to 
offer the soldering condition test equipment which can always judge the quality of a 
soldering condition correctly. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
invention of claim 1 of this application on an adherend with a flat substrate etc. It is 
soldering condition test equipment in the soldering process which carries the mounting 
components which have a level top face and a perpendicular side face, and solders the 
corner between said adherends and components side faces. A lighting means to 
illuminate the predetermined field which contains said mounting component and the 
soldering section from the abbreviation perpendicular upper part to said adherend, An 
image pick up means to photo the predetermined field containing said said mounting 
component and soldering section which were illuminated, and to generate multi-tone 
image data, A components positional information generation means to be based on the 
binaryized image data obtained by making said multi-tone image data binary, and to 



generate the positional information of said mounting component on the screen 
concerned, An umbra field specification means to pinpoint the umbra field of the 
soldering section in the screen concerned by making said multi-tone image data binary, 
In a thing equipped with a soldering condition judging means to judge the quality of a 
soldering condition by applying said pinpointed umbra field and said generated 
components positional information to a predetermined algorithm It is characterized by 
setting up separately the binaryized level for said components location specification, 
and the binaryized level for said umbra field specification. 

[0013] Moreover, in invention of claim 2 of this application, in order to attain the 
above-mentioned purpose, in claim 1, it is characterized by a setup of said binaryized 
level being set automatically by the value which created the histogram which shows 
luminance distribution from said multi-tone image data, and was able to be shifted a 
little from the brightness of that peak value about the schedule field which 
corresponds all over the screen concerned in a soldering part. 

[0014] Furthermore, in order that invention of claim 3 of this application may attain 
the above-mentioned purpose, it sets to claim 1 and the quantity of light of said 
lighting means is characterized by carrying out automatic control so that the 
brightness of the specific location on said adherend field on the screen concerned may 
become always fixed. 
[0015] 

[Function] According to invention of claim 1, the quality of a soldering condition can be 
correctly judged in spite of generating of the gloss section C on the solder riser 
condition A of flange 3b mentioned above, the surface degradation condition B, or the 
front face of solder mentioned above from setting up separately the binaryized level 
for said components location specification, and the binaryized level for said umbra 
field specification. 

[0016] According to invention of claim 2, in addition to an operation of claim 1, the 
quality of a soldering condition can be correctly judged by setting the always optimal 
binaryized level automatically irrespective of the effect of the quality of the material 
of the solder to be used, the temperature at the time of soldering, etc. 
[0017] according to invention of claim 3 an operation of claim 1 - in addition, the 
front face to be examined accompanying the effect of the quality of the material of the 
solder to be used, the temperature at the time of soldering, etc. - the quality of a 
soldering condition can be correctly judged by compensating change of description by 
adjustment of the amount of illumination light. 
[0018] 

[Example] The 1st example of this invention is explained with reference to drawing 1 - 
drawing 3 . The hardware configuration of the soldering condition test equipment 
concerning the 1st example is shown in drawing 1 . In addition, in this drawing, a same 
sign is attached about the same configuration section as the conventional example 
shown in said drawing 9 , and explanation is omitted. 

[0019] The difference with the conventional example shown in this example and 
drawing 9 is in the point that two kinds of binaryized level which consists of flange 
binaryized level (LTHl) and solder binaryized level (LTH2) is prepared as binaryized 
level at the time of making binary the multi-tone digital image data memorized in the 
image memory 10 in the binary ized circuit 11. 

[0020] The relation of such binary ized level LTHl and LTH2 and brightness of each 
part is shown in drawing 2 . As shown in this drawing, the value of the flange 
binaryized level LTHl is set up in the middle of the usual solder surface level Ll and 
the solder surface level LA which appeared in flange 3b. 



[0021] Therefore, if the above-mentioned multi-tone digital image data is 
binaryization-processed using this flange binaryized level LTH1, as shown in the 
obtained binary-ized image at drawing 3 (a), the profile of the periphery section will 
correspond to the appearance of flange 3b of the I/O pin 3, and the ring-like umbra 
corresponding to the periphery edge of the solder section field 17 in the profile of that 
periphery edge will emerge. 

[0022] Therefore, according to the binary-ized image obtained using this flange 
binary-ized level LTH1, with pattern matching using the ring-like pattern (that bore is 
in agreement with the outer diameter of flange 3b) read from dictionary memory, the 
location of the I/O pin 3 in a screen can be pinpointed correctly, and, thereby, a solder 
inspection zone can be correctly limited to the perimeter of an I/O pin. 
[0023] On the other hand, as shown in drawing 2 , the value of the solder binary-ized 
level LTH2 is set up in the middle of the usual flange surface level L2 and the level LC 
corresponding to the gloss section. Therefore, if the above-mentioned multi-tone digital 
image data is binary--ization-processed using this solder binaryized level, as shown in 
the obtained binaryized image at drawing 3 (b), the circular umbra in which the end 
chip corresponding to the gloss section is not contained will emerge. 
[0024] Therefore, in the circular umbra field ( drawing 3 b) of the binary-ized image 
obtained using this solder binaryized level LTH2 If the existence and the amount of 
solder are inspected with a predetermined algorithm about the flange boundary region 
pinpointed from said binaryized image for pattern matching (3 Fig. a) The quality of a 
soldering condition can always be correctly judged in spite of generating of the gloss 
section C on the solder riser condition A of flange 3b mentioned above, the surface 
degradation condition B, or the front face of solder mentioned above. 
[0025] Next, the 2nd example of this invention is explained, referring to drawing 4 - 
drawing 8 . The hardware configuration of the soldering condition test equipment 
concerning the 2nd example is shown in drawing 4 . In addition, in this drawing, a 
same sign is attached about the same configuration section as the 1st example shown 
in said drawing 1 , and explanation is omitted. 

[0026] The difference between this 2nd example and the 1st above-mentioned example 
is in the point that flange binaryized level 12a and solder binary-ized level 12b are set 
automatically by operation of the binaryized level judging circuit 19, and the point 
that the brightness of a subject of examination 1 becomes always fixed according to an 
operation of the lighting level judging circuit 20. 

[0027] An operation of the binaryized level judging circuit 19 is explained referring to 
drawing 5 - drawing 7 . In drawing 5 , image logging circuit 19a starts the image field 
24 of suitable magnitude out of the multi-tone digital image data memorized in the 
image memory 10. Subsequently, in field limited histogram creation circuit 19b, as 
shown in drawing 7 based on the field limited information from field limited dictionary 
19c, on both sides of the profile of a flange periphery edge, the ring-like limited fields 
22 and 23 are set to a that inner circumference and periphery side, respectively, as this 
field is shown in drawing 6 , a histogram is created and the created histogram is 
memorized by field limited histogram memory 19e. Subsequently, in **** peak detector 
19e, based on the histogram memorized by memory 19e, two peak value Pi and P2 
shown in drawing 6 is detected, and such peak value is sent out to 19f of binaryized 
level calculation circuits. Flange binaryized level 12a and solder binaryized level 12b 
are computed by [ as it shifts a little from the acquired peak value Pi and P2 ], and this 
is sent out to the binary-ized circuit 11 in 19f of binary-ized level calculation circuits. 
[0028] On the other hand, as shown in drawing 8 , the pad 25 for a lighting level 
judging is newly arranged at the corner of the pudding used as a subject of 



examination, and a substrate 2, and the brightness of this pad 25 part is always 
detected through the value of the multi-tone digital image data memorized in the 
image memory 10. And the brightness of an illuminator 4 is controlled by the lighting 
level judging circuit 20 through the lighting controller 5 so that the brightness of this 
detected pad 25 for a judgment becomes always fixed. 

[0029] The quality of a soldering condition can be correctly judged by setting the 
always optimal binaryized level automatically, compensating the front planar change 
to be examined accompanying the effect of the quality of the material of the solder to 
be used, the temperature at the time of soldering, etc. by adjustment of the amount of 
illumination light according to the above example [ 2nd ]. 

[0030] In addition, as for this invention, it is needless to say that it is widely applicable 
to the soldering process which carries the mounting components which have a level top 
face and a perpendicular side face, and solders the corner between said adherends and 
components side faces on an adherend with a flat substrate etc., without being 
restricted to the above example. 
[0031] 

[Effect of the Invention] By the above explanation, according to invention of claim 1 of 
this application, the quality of a soldering condition can be correctly judged in spite of 
generating of the gloss section C on the solder riser condition A of flange 3b mentioned 
above, the surface degradation condition B, or the front face of solder mentioned above 
from setting up separately the binaryized level for components location specification, 
and the binaryized level for umbra field specification so that clearly. 
[0032] According to invention of claim 2, in addition to the effectiveness of claim 1, the 
quality of a soldering condition can be correctly judged by setting the always optimal 
binaryized level automatically irrespective of the effect of the quality of the material 
of the solder to be used, the temperature at the time of soldering, etc. 
[0033] according to invention of claim 3 - the effectiveness of claim 1 - in addition, the 
front face to be examined accompanying the effect of the quality of the material of the 
solder to be used, the temperature at the time of soldering, etc. - the quality of a 
soldering condition can be correctly judged by compensating change of description by 
adjustment of the amount of illumination light. 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the hardware configuration of the 1st 
example of this invention. 

[Drawing 2] It is the explanatory view showing the relation between the shape of front 
planarity of each part to be examined, and brightness. 

[Drawing 3] It is drawing showing the binaryized image for pattern matching, and a 
solder checking binaryized image. 

[ Drawing 4 ] It is the block diagram showing the hardware configuration of the 2nd 
example of this invention. 

[Drawing 5] It is the explanatory view showing actuation of a binaryized level judging 
circuit. 

[Drawing 6] It is drawing showing the contents of the histogram for a binaryized level 
judging. 

[Drawing 7l It is drawing showing the limited field for histogram creation obtained 
from a field limited dictionary. 

[Drawing 8] It is drawing showing the pad for a lighting level judging prepared on the 
substrate. 

[Drawing 9] It is drawing showing the hardware configuration of equipment 



conventionally. 

ID rawing 10] It is drawing showing the relation between a substrate and an I/O focus 
and the relation between the quality of a soldering condition, and a binary-ized image. 
[Drawing ll] It is the explanatory view showing the relation between the shape of 
front planarity of each part of a subject of examination, and brightness from a 
viewpoint of the trouble of the conventional technique. 

[Drawing 12) When normal, it is the explanatory view showing the binary-ized image 
in the case of being glossy in the case of a solder riser, and the solder section, 
respectively. 

[Description of Notations] 

1 Subject of examination 

2 Printed circuit board 

3 - I/O pin 

4 - Illuminator 

7 *• Image pick-up equipment 

10 Image memory 

11 -■ Binary-ized circuit 

12a -• Flange binary-ized level 
12b *• Solder binary-ized level 

13 - Binary-ized memory 

14 -- Pattern-matching circuit 

15 Solder inspection circuit 

19 -- Binary-ized level judging circuit 

20 -- Lighting level judging circuit 

[Drawing 21 




[Drawing 61 
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[Drawing ll 
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[Drawing 7] 
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[Drawing 31 
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[Drawing 4l 




20 



- 1 hL 



i — *~ i 






















1 , 



8 



X 



A/ DC 



L 



19 



12a 



3C 



ten 



K2 




V 1 — J 



-11 



I 



I 



I 



J ■ ■ ■ » J 



74 



13 



[Drawing 51 

2 uwhee m-m^zt^ nmm 



J9b 



i 



-19d 
J9e 



ttA,H?*fcS P2 



I9c 



r 



19f 



12a 

* 12b 



[Drawing 9] 



TAD-7 




A/ DC 



-8 



10 



12 



j i i i 



11 



14 



I 



T 

13 



[Drawing 1 21 
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JHi«7 s -4?*2ffiffrS2fflMfc|pliB. 13«2jB{bH 
^r-^?rlBtt'ra/cfe(0 2fiifb^^ , J, 1 4Wgr5£© 
£ - >£ffll>T - > v * > ytc J: 0 Siffirt 
fcfctti I /OhT><DttK«r^r««*4/iR*r*^*-- 
>v?*>yilB, 1 5ttWE2IWk*!ffll«CJ:0«l95i3 
n/cB§g|5Mti4g?IB^$n/c I /Ob-><D{±{Ifjf$64 

A^Mfl, 2ffiffc«HI. A^^>7^>^Mia^ 
[0 00 6 ] hfflS2±(D I/Ot>3(D¥BaW 

cm«4*©2«bH«4©»ift4Hi oec^-r. 

S. HH (b) CCmStiSi^JC, I/ObT>3W*(D 
5aa«c«*«»3a*J»J5JESn*4*fc % 

»; > F2ffi2±(ctt % OS 1 imftgS<D«/jNftiE*»tt^" 

0t>3ttC©/<9 F2a±(C7 7>^SH3 b*«*r& 
Ji^ficuritSttffli'CflfflftabSti, i/ot>3©t 
itftJB«liI4*S2±a)Sit&^9 Fffi4<DR8B«:¥ffi 

<D<fc^ft 1 /0f>3Syf-e©7 7>^SB3 b^iZZ^r* 
±.frhmW?Zt. rtv F2a(D±ffiSCX7^>^SB3 

b©±ffitt5Hjta^*i»<D(c*H/ % ^eawwwr* 

^6^LT^6n/c^pgiiS«r-^4jai^4 2fii{b 
U^Jl/CCT2filftf titf. RIB (c) CC7fiS*i*<fc5 
«c, *H©«0«««c»i6i / fci;>ywi»t*r*2 
ffifb@»f r -^^#ac4^r^a w ffloT, 8^4^^ 
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m^um®<mtmzmm?z>c tic**), ^mmvi 

[0 00 7] cct, teSffl7;u'>jXAiUM^ 
otlit^9 109 1 o 2k: < fco^^^gfflr^^ 

[0008] 

9JS< (U^UL2) . M£4L/c¥ffl 1 7(D*ffi«Bf< 

^ (lth) r*2fflft-rn«. h 1 2 (a) cc^sna 
J: ; !)^2{i{tii^f r -^^?f^>ci^r'^, **>*2ffl 
ttiBftr - *ec «; > £ - > &©^£ - 

[0 0 0 9 ] fcC5*s. 03 1 HC7S3ft*J:5ic % ¥ffi 
otL^ fc*ffl±3W 5«BA*77>^i|l3h CD^S 
tltC»j£LT*(D»»©l8S3ttLA (XttLB) 6t$ 

rfiTl/roii^ cn^^(DSiS2<B{tu^;i/ (l 

TH) (CT2ffi{bl/fcif£. HI 2 (b) K^ft&J: 

0 f > 3 <&ftB*«F£r# «tC> iS^ WBWSrs. 
[0 0 1 0] *fc, HI Ht^3ti£<£^ ¥ffl 1 7 

Ji«$CDSS20ttU^;U (LTH) 2 ffifbO/di 
012 (c) «c5*3ft*J:5ic, 2<EI{biIif£7 r -* 

©7Jb^yXA«cj:S^BB<tt<OIB{C*Ba^lBtR«»r 

3nssw*£-r5. 50 
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[00 1 1 ] ^ffl(D^E5i. ttfl3r4*BB©t# 

*t*S«<DP? Mc<fc!39JSS u^;b*«a«cS. ccd#£ 

[0012] 

twjr5£««*»u l x &mtm&T- $ 

mi&^mmT~z*2mitLxnhtitc2 

%mmm&T- %z 2 mtrz c <tcc <t 0 asssffi©* 

Sit *R <b * BfS© r ;b 3 1; x a tc a c <fc (c <fc 0 
[00 13] Sfc. COffl«©Bl3»I2©*9)!rtt. ± 

[00 14] C<OfflH©sl*a3©*q8tt % ± 

iB^gw^^s-r^/c^cc, n^ii (cii^r. Map. 

[0015] 

o 2 m t u ^ t m ft^mmmmo 2 m<t u ^ 
*ffl±^9#asA^>aB*{kttJBB % 



(4) 

5 

[0 0 16]8*5}912(D«WK:J:h«. f|$« 1 (Dftffl 
[00 18] 

\wm\ #§m<om 1 ohjs^j^h i -^h3*#jbu 

[0019] CO|lttWtH9tc^rti£*Wi<DtliS* 

tt, HMM^y i occietS$n/c^PiiB7 r ^^;m^7 r 

-££2ffift[Hl3Sl 1 KT2ttft*SI«C*5»5 2fift 
U^il/iLT. 77>^2Htl/^ (LTH1) 20 
B32|lftU^U (LTH2) tfrhtth 2 «3S<D2ffift 

[0 02 0] Cft6<D2ffiftU<;l/LTH 1 . LTH2 
t#»©l8S$<b<D|l8««:BI2CCiS-r o HHKinStiS 

ct^tc, 77>y2Mi/^LTH lcoaia*©* 

EilffiU^Jl/L 1 £7^>s?«3 b«c*tofc*ffl*HU 

L A £ ©*H!«CSB£ 2 ftT (, > £ 0 
[0 02 1 ] *©fc». C©77>^2Ml/^LT 
H 1 *fflliTffiS(0*BiB^^;Uli«f r --dr*2fflft 
^UlT^ '&hft1c2{mm&K.\Z, m3 (a) tCfjk 30 

mmwm 1 7 (onNNWc^i y > iwraw 

[0 0 2 2 ]ftoT, CCD77>^2fflftlx-cjl/LTH 
I £flH>Ti#6ft/c2miS§Ut£4a«. 8*rf*y*> 

[0 0 2 3 ]-*. B2«:7S3*i*cfc5«:. ^ffl2«Ift 
U^PL T H 2 (DffifciilScD? 7 >5/*ffl U^;UL 2 <t 

Z<Dtc#> % c©*ffl2fflftu-c;i/*ffliirtja©* 

i»^*^H*f : -**2iift«a-r5£. »e>ftfc 

2ffiftH«fctt* S3 <b) (C7S3*iS<fc5«:. t^RSE 

«c*H6-r ^ w *) xv<d<s% tits, t »n»jnfSBW*^c;±3&j 

[0 02 4 ] ftoT. C©¥ffl2fiftU^Jl/LTH2* 50 
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ffl^-CfS6tifc2fflftB«(DH»BS8B«« (H3 b) <0 
miE^*~>V7 7*>^JB2ffiftIHft (30a) 

7 7 >^SB 3 b ©¥ffl±# 0 «.«A *Hffi&ft#3SB , 

[0 02 5]*«C. **Mfl!)SI2(^li6W4H4-H8 
*#JHUtt*S6ttWr5. »2Htt«CC*»^S^fflWW 

H«c*t>r. wneh 1 «c5*-r»i mmmtm-mfSM^ 
[0026] comzmmmtm^omimmmto^ 

it*«, 7 7>^2{(iftU^H 2 aM*ffl2fijtU 
2 b#2ffiftu^;u*J£ISS&l 9©ftffl«:j;0 @ 

[0 02 7 ] 2ttftU'<;MP[£ia(gl 9<Dftffl?:05- 

UB]ffil9att, IS*^* 1 ; 1 OtCietSShfc^fgiH^ 
^^^ia«7*-^<D*^6iSS&^ir3(DB«^2 4 
*WW"T. *<r»t\ SISEStX h?yMtl$mt&l 9 
b"Ctt, «J£IK££»1 9 c^^©«ijBKEtS««cS^ 
£B7tC7n$ft£J:^C 7^>^H»SR(D*BfB*» 

2 2, 2 3 4KJEU C©«««COl»TH6{C*S3tiS 

MIR^tX h^A^y 1 9 e«:8BtS3tiS. X 
1>~C> 5R»t:-^tftfflia!8l 9 eW -rf*yi9eCC 
SBtSSh/cbX h^^ACcSC^r. B6tOn$ft£2o 
W-^fflPl, P2*«H1U Ctl6©fcT-*fl*2 

wtu^nwisisi 9 f ^tam-rs. 2«iftu^ 
sm@8i9fm f#e>nfct'-^ffip 1. P2^6 

»»f6-rJ:^{cLT7 7>^2fl[ftU^H 2 a&tf 

*Ba2ffiftu^;n 2 b£#mu cn*2{t{b(Hissi 

[002 8]-*. H8fc7S3h*J:5fc. ttS»*£ 
«c S ^ »; > £S« 2 <DftSBCC«»r/<:{cJHW U^*«J£ffl 
* v F 2 5 nrfe 0 k C 7 F 2 5SP^<D0^ 

Rna u^^jssb 2 0 vac <D&m snfcfliffl/^ 7 

-75 *^ l r fms 4 ©»K«r««ir 4 J: 5 ectt o r 

[00 2 9] «±©SI2Wli«Wcj:titf 1 ttffl-T 4*B3 

^tt©aft*HH8*a<DIW«cj:9»fl|Loo. ^Oc 
ea«c2ffiftU^Jl/*a«iS3E-rsc£ecJ:D. *BBW 
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[0 030 ] frfc. *$MU». «±©S«Sf9«:H6tiS 
CifcK, Sfi«J©¥«i{c»S»ffi±«c. 7k¥fr±®£ 

S|5 D D pMffiiCD^©|iSg|5?:^ffl^W-r-£,¥EaffWIIIK:)A 
[0 0 3 1 ] 

o>tmm 1 ©awtc Jrtui, gp a D D tt^Sffl©2 fftt u 
<A iB«HWtfB£fli© 2 «Ht i iWmiclSMt 10 
4Ci*>6> S?aLfc7-7>^glJ3 b©^ffl±*s«)^ 
A *>*®&{tft8§ B> > ttsaa L /c^ffl*S©^jRg|5 

[0 0 3 2 ] IIWSS2 (DmMic J: txi£, ffjRJB 1 ©Sfcfll 

tcunxr. ffiffl-r5*Ba©tt»^>. ¥ffl*mis©Bfi3s 

[0033] n#m 3 ©»i§{c«tn« t sjrii i amsk 20 
«:»*.*. ffiffl-r^*EB©WM^ffl^wB$©iaa^© 
h»k# *> ^#*©&as&ft©£tt&fig« jfn©ira 

[Hffi©n#&9i93] 

[0 1 ] $#£BJ3©lft 1 Wm<T>^- K $ x 7«SE*^T 
[0 2 ] ^a^m©§g|}©^ffi14ttiB«5 3 £©BS{fc£ 
[03] ^*->v»?->yffl2fflMtiffl«4*EHl)aEffl 30 
[04] *l6M©»2**fl*D^-K'Jx7msS*^-r* 



[06] 2mtb^^ffllffltX H/7J»0>f*mZ7KT 

^-r0r*€.„ 

[0 9] t**ilg©^-K^x7^^f0r*5. 

[010] »®i i /ob-> F©ngc&. s^eaftw*? 

.«©&§£ 2fMUHfc£©Wfc4ijV*-|S-C*a. 
[011] «OE#*&»©«ffitttt£i|B43<fc©Hff* 

se*sjB©ras*©s*> f>^-ri^Bj0t , $> & 0 

[012] IES&fc|£\ ¥ffl±#«3©if-&&a : ¥fflS|S«: 
3felR*5*4tl^©2ffi'fkOB««r-?-n-etv^rSiW0'C* 

1 

3- 1 /Of> 

7-IMtiRB 

1 Q-WfcS*>) 

1 1 -2fNb@B 

1 2 a -7 7>> ; 2fiHtb^-il' 

1 2 b-¥H2fif{tU^.M/ 

1 3 - 2 fflHt;* * 'J 

1 4-A$->w 5=->yiH]3g 

1 5 -¥691*21388 

1 9--2fIfl:U'<A4»J503H 

2 0 •MB^U^;Uflg[p]SS 
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